In everyday life, humans are constantly faced with different emotional states of positive and negative valence (Trampe, Quoidbach, & Taquet, 2015) . As one of the basic emotions (Ekman & Friesen, 1971) , anger has received special attention, not least because it has been associated with aggressive behavior in many studies (e.g., Wittmann, Arce, & Santisteban, 2008) . In childhood in particular, anger is a very common and intense emotion (von Salisch, 2000) . Children report greater difficulties (Waters & Thompson, 2014) and lower self-efficacy (Zeman & Shipman, 1997) in dealing with anger compared to other negatively valenced emotional states, such as sadness. To avoid the social and behavioral problems associated with unfiltered anger expression, children need to learn to deal with their anger in an appropriate way. That is, they have to learn the adaptive regulation of the emotional state of anger. There is a broad range of problems associated with maladaptive anger regulation, including aggressive behavior (e.g., Helmsen & Petermann, 2010) , peer problems (e.g., von Salisch, Zeman, Luepschen, & Kanevski, 2014) , and conduct problems (e.g., Morris, Silk, Steinberg, Terranova, & Kithakye, 2010) .
Given the critical role of maladaptive anger regulation as a potential risk factor for behavioral and peer problems, studying the development of anger regulation on the basis of longitudinal designs is an important task. In the present research, we propose and validate a behavioral observation method that lends itself to the longitudinal study of anger regulation in middle childhood by exposing children to an anger-eliciting task at successive points in time and observing their regulation strategies. This methodological approach has the advantage of yielding information about a child's anger regulation in a real-life situation. At the same time, it faces the challenge of developing conceptually equivalent, but age-adapted versions of the anger-eliciting task. This is the basis for comparing anger regulation strategies over time. In earlier work, we assessed children's anger regulation strategies through observation and related them to aggressive behavior and peer problems cross-sectionally . Based on this work, we designed an age-adapted task that was used to study the development of anger regulation in relation to developmental problems at a second assessment 3 years later. Specifically, we considered the role of maladaptive anger regulation as a predictor of aggressive behavior, peer problems, and conduct problems.
Measuring anger regulation in middle childhood
Past research on anger regulation in middle childhood has mostly used self-reports to measure children's anger regulation skills (Aldao, Nolen-Hoeksema, & Schweizer, 2010) , but this procedure often involves difficulties (Underwood, 1997) . Self-reported anger regulation may be biased as children may not be aware of their actual emotions or the way in which they try to regulate them. In actual anger eliciting situations, the emerging emotions may influence information processing (Berkowitz, 2012) and, consequently, the use of regulation strategies. Thus, self-reports may reflect children's knowledge of regulation strategies rather than their actual behavior. As a result, self-reports of the use of potential anger regulation strategies in hypothetical situations are unlikely to reflect the use of anger regulation strategies in real life. For example, in a study conducted by Parker et al. (2001) , 6-to 11-year-old children generated fewer strategies in real-life anger eliciting situations than they mentioned for comparable hypothetical situations.
Given these limitations of self-reports, there is a need for more ecologically valid instruments that assess anger regulation in situations where anger is actually experienced. In order to address this task, Rohlf and Krahé (2015) developed and validated a behavioral observation method for children in the age group of 6 to 10 years. Anger was induced by having the children work on a virtually unsolvable dexterity task (i.e., a tower-building task). Anger regulation was assessed by means of a coding scheme that categorized children's specific regulation strategies, including visual and verbal focus on frustrating stimuli, venting the anger, resignation, and solution-oriented behavior. Strategies were classified as adaptive or maladaptive with respect to the prevention or promotion of negative interpersonal outcomes, such as aggressive behavior and social rejection, as explained in detail in Rohlf and Krahé (2015) .
The in-situ method provides ecologically valid information about children's anger regulation strategies and avoids several of the problems of self-reports Kirsch, Rohlf, & Krahé, 2015) . However, it poses challenges for the use in longitudinal studies, in particular with regard to the comparability of the anger-eliciting task. One way to address this problem is to use the exact same task (Wohlwill, 1973) . However, presenting the same task repeatedly could lead to higher reactivity (including possible memory and training effects), which threatens the internal validity of the assessment (Schaie & Hofer, 2001) . For instance, children who are exposed to exactly the same anger-arousing situation for the second time may use more effective strategies to deal with their emotions as they are familiar and experienced with this setting. Additionally, using the same measure at different ages may not be appropriate because children become more cognitively and motorically skilled (e.g., Bartolotta & Shulman, 2010) . As they get older, children may understand that the tower-building task is in fact impossible to complete, and the nature of the task may no longer be ageappropriate as they have outgrown playing with bricks. On the other hand, introducing a novel task can be potentially problematic as differences between the tasks may undermine the comparability of findings over time.
Thus, establishing the equivalence of anger-eliciting tasks used in the longitudinal study of anger regulation through behavioral observation is a methodological challenge. To maximize equivalence, the nature of the task should remain similar over time and require similar skills yet take into account maturational changes in behavior and interest.
The present study
The present study aimed to further develop the behavioral observation method of anger regulation presented by Rohlf and Krahé (2015) for use in longitudinal research studies. A major goal of our study was the development of a new observational measure to examine anger regulation longitudinally in middle childhood. The anger-eliciting task was selected to be appropriate for both boys and girls, that is without stereotypical gender preferences or connotations. This was deemed important to be able to evaluate potential gender differences irrespective of the characteristics of the specific anger-eliciting task. A few studies have revealed gender differences in the regulation of anger (e.g., Underwood, Coie, & Herbsman, 1992) and in the evaluation of the adaptiveness of specific anger regulation strategies (e.g., Waters & Thompson, 2014) . In addition, we sought to demonstrate, in an exemplary fashion, the challenges and advantages of designing equivalent measures to study developmental processes over time.
We designed an anger-eliciting task that was conceptually equivalent to the tower-building task reported in Rohlf and Krahé (2015) , but adapted to the children's improved cognitive and motor skills 3 years after the initial assessment. We provided support for the equivalence of both assessments and for the validity of our new, adapted task. In addition, we determined the stability of anger regulation over the course of 3 years. The structural equivalence of both tasks was established by assessing longitudinal measurement invariance between the observational measures at Time 1 (T1) and Time 2 (T2). For comparing regression slopes longitudinally, it is essential that the latent factors for both time points have the same unit of measurement (Chen, 2007) . Thus, we aimed to establish at least metric invariance.
A high correlation between the measures at T1 and T2 indicates construct stability, that is, consistency of anger regulation strategies across time. As emotion regulation is assumed to be a stable individual difference variable in middle childhood (Cole, Michel, & Teti, 1994) we expected a substantial correlation between our two measures.
To assess validity, we examined the relations between the T1 and T2 assessments of maladaptive anger regulation and aggressive behavior, peer problems, and conduct problems (criterion validity). These constructs were correlated with anger regulation in past research. For example, aggressive children used more maladaptive anger regulation strategies than did nonaggressive children, including focusing on frustrating stimuli and venting the anger (Helmsen & Petermann, 2010) . Another study found cross-sectional and longitudinal relations between anger dysregulation (venting) and externalizing behavior (Morris et al., 2010) . Regarding the peer context, anger regulation was identified as an important predictor of having reciprocal friendships (von Salisch et al., 2014) .
The following hypotheses were examined in our study: (1) The new anger-eliciting task developed at T2 is conceptually equivalent to the task used at T1, as reflected in metric invariance between the two tasks. (2) Anger regulation observed at T1 is substantially correlated with anger regulation observed at T2 based on an age-adapted version of the anger-eliciting task (construct stability). (3) Anger regulation observed at T1 shows prospective associations and anger regulation at T2 shows concurrent associations with aggressive behavior, peer problems, and conduct problems (criterion validity).
Based on conceptual considerations as well as past empirical research (e.g., Morris et al., 2010) , we assumed the proposed relations to hold for both boys and girls, and we expected no age differences. To address these assumptions, we tested the invariance of our measures across gender and age groups, and examined gender and age group differences in the proposed associations between our measures of anger regulation and the validation constructs.
Method

Participants and procedure
The sample consisted of 599 children from Germany (50.8% girls) who took part in the T1 assessment of a larger longitudinal study on intrapersonal developmental risk factors in childhood and adolescence (see Appendix A for a more detailed description). They were between 6 and 10 years old at T1 (M ¼ 8.12 years, SD ¼ 0.92). Of these, 554 children (50.2% girls) took part in the T2 measurement about 3 years later, which corresponds to a high retention rate of 92.5%. 1 The time interval between T1 and T2 was on average 2.77 years (SD ¼ 0.19). Thus, the children were between 9 and 13 years old at T2 (M ¼ 10.81 years, SD ¼ 0.90). To avoid a reduction in sample size, all 599 T1 participants were included in the study, and missing data were handled using multiple imputation, as described in the following section.
The sample was recruited from 33 community elementary schools representing a variety of rural and urban areas, and socio-economic backgrounds. In total, 33.9% of the mothers and 36.1% of the fathers reported holding a university degree, 22.9% and 13.6% had university entrance qualification, 41.6% and 48.9% had a vocational-level qualification, and 1.6% and 1.4% had no or a low level of school qualification. Because the study was conducted in a part of Germany where the ethnic diversity is low (i.e., mostly Caucasian), we did not explicitly ask about ethnic background. However, we asked the parents which language they primarily spoke with their children. The vast majority of the parents (94%) reported speaking exclusively German with their children, and only 0.4% reported exclusively speaking a foreign language.
At both waves, data collection took place at the participants' school and was conducted by trained project staff. The materials and procedure were approved by the Ethics Committee of the authors' university as well as the Ministry of Education, Youth and Sport of the Federal State of Brandenburg, Germany, where the study was conducted. Active written consent was obtained from the parents, and the children provided assent before the start of the data collection.
Anger-eliciting tasks
To observe children's use of anger regulation strategies, two similar yet age-adapted anger-eliciting tasks were designed for T1 and T2. In both tasks, participants were given a virtually impossible dexterity task. At T1, the task involved building a tower with 10 wooden blocks on the basis of a photo placed in front of the child. The tower collapsed every time, since two of these blocks were slightly rounded on one side. The T1 task
1
The data are part of a study that included three waves, in which the behavioral observation measure was employed at T1 and T3. Only data from these two waves are used in the present study. To avoid confusion, we refer to the two data waves as T1 and T2 for the purposes of the current analysis.
is described in detail in Rohlf and Krahé (2015) . The task required the motor skills to balance the blocks to equilibrium. The new task developed for use 3 years later at T2 tapped into the same ability, but it was modified to be age-appropriate. The new task involved stacking seven dice to form a tower. The dice were of different sides, including two four-sided dice (tetrahedrons). Because of these two tetrahedrons, the dice tower task was practically impossible to accomplish (tetrahedrons only have one contact surface, which makes balancing the dice very difficult). A (photoshopped) picture of a possible dice tower was placed in front of the children, but they were told that it just showed an example and they were free to stack the dice as they liked. The pictures used in the two tasks are presented in Appendix B. At both T1 and T2, there was a time restriction of 2 minutes and 40 seconds, determined in a pilot study as an appropriate time window for the display of anger regulation strategies. An hourglass (T1) or an electronic timer (T2) was placed on the table, so that the children could see the time running out. In addition, the children were told that they would get one of three presented gifts if they managed to complete the task in the given time. The desirability of the gifts was established by pilot tests. These gifts were also placed on the table. The experimenters sat behind the children, so the children would not be distracted by their presence and could concentrate on the task. All children were videotaped while working on the task.
Coding anger regulation strategies
To assess the children's anger regulation strategies, their behavior during the anger-eliciting task was coded based on the categorization of adaptive and maladaptive anger regulation strategies. The development and classification of these strategies as adaptive or maladaptive is explained in detail in Rohlf and Krahé (2015) . At both time points, four maladaptive anger regulation strategies (visual focus on the frustrating stimuli, verbal focus on the frustrating stimuli, venting the anger, and resignation) and one adaptive strategy (solution orientation) were coded for each child. Each strategy was represented by at least one specific codable behavior (subcategory) that was assumed to reflect the superordinate strategy (see Table 1 ). For the majority of strategies, event-coding was used, counting the number of occurrences of each subcategory within the observation period (exceptions are described below). Coding was conducted by trained raters using the software Eudico Linguistic Annotator (ELAN; Wittenburg, Brugman, Russel, Klassmann, & Sloetjes, 2006).
The definition of the four maladaptive strategies was the same at both time points. Visual focus on the frustrating stimuli included eye movement toward potential frustrating objects, that is, the unreachable gifts and the running timer. Verbal focus on the frustrating stimuli included any verbal comments referring to potentially frustrating objects, that is, the running time, the unreachable gifts, the task itself, and the self (e.g., "I can't do it"). Venting the anger described any anger expressive behavior, including verbal expressions (e.g., swearing), facial and gestural expressions (e.g., clenching one's fist), and rough handling of the material (e.g., smashing the blocks or dice on the table). Resignation included refusing to continue working on the task for at least 3 seconds.
Due to some changes of the anger-eliciting task in material and procedure, the only adaptive strategy solution orientation was defined slightly differently at both time points: At T1, the sub-category "Testing an alternative strategy" was event-coded, counting the numbers of new attempts to complete the task. At T2, we counted the first occurrences of five predefined strategies, resulting in a scale ranging from 0 (showed none of these strategies) to 5 (showed all of these strategies). For the sub-category "Balancing out the tower", the time (in seconds) that the children spent trying to balance the tower was measured at T1. The dice tower at T2 was far less stable, so the tower collapsed much more often, and the duration of each balancing attempt could not be measured accurately. Instead, we counted the number of attempts to balance the dice tower (event-coded). At both time points, the sub-category "Working in a focused way" was rated by the coder on a scale from 1 (very little engagement with the task) to 4 (very much engagement with the task). Since at T2 the children did not have to copy the tower depicted on the picture, but were free to stack the dice as they wanted, they had more opportunities to show solution-oriented behavior. Thus, the number of times they rearranged the dice was event-coded as an additional category, and we also coded whether the children followed the example picture (0 vs. 1).
Sum scores of the corresponding sub-categories were calculated for the three maladaptive strategies visual focus on frustrating stimuli, verbal focus on frustrating stimuli, and venting the anger. A dichotomized score was created for resignation (0 vs. 1).
2 For the 2 Originally, event-coding was used for resignation at both time points. At T2, the maximum number of resignations was one. To improve model fit, resignation T2 was declared as a categorical variable in all latent analyses. For the sake of consistency over time and to be able to test measurement invariance, we retrospectively changed the T1 scoring to this dichotomized score. The data of only three children at T1 were affected by this modification, with their score changing from 2 to 1.
adaptive strategy solution orientation, the scaling of the subordinate categories differed, as explained above. Therefore, scores for each sub-category were first z-standardized and then averaged into an overall score. A sub-sample of videos (n ¼ 121 at T1 and n ¼ 120 at T2) were double-coded by an independent rater to estimate the reliability of the coding process. The specific coding scheme as well as reliability information for both time points are presented in Table 1 . We calculated Krippendorff's alpha as a measure of reliability of the coding. This coefficient is appropriate for coded data and determines the agreement between coders (Hayes & Krippendorff, 2007 ). Krippendorff's alphas ranged from .71 to .99 at T1 and from .74 to .92 at T2, respectively, indicating acceptable to good interrater agreement for both time points.
Emotional reactions to the anger-eliciting task
To check the success of our task in eliciting angry feelings in contrast to other negative emotions, children rated their experience of anger and sadness during the tower-building task on two items using a scale from 1 (not at all angry/sad) to 3 (very angry/sad). At T1, this assessment took place immediately after the towerbuilding task. At T2, it was placed after the assignment of the number of dice to the other child as a measure of aggressive behavior (explained in the following section).
Validation constructs
To establish criterion validity, we assessed several constructs at T1 and T2 that are assumed to be associated with maladaptive anger regulation. In particular, we considered children's aggressive behavior based on three independent sources of information (teacherreport, child-report, and in-situ behavior), peer problems (teacher-, child-, and parent-report), and conduct problems (parent-report). These constructs (with the exception of in-situ behavior) were operationalized using Likert-type scales with two to five response options, that is they were measured at an ordinal level of measurement. Thus, we calculated Ordinal alpha instead of traditional Cronbach's alpha as an estimation of reliability (Gadermann, Guhn, & Zumbo, 2012) .
Aggressive behavior: Teacher-report At both data waves, teachers indicated the frequency of children's aggressive behavior in the last 6 months. We used six items adapted from the Children´s Social Behavior Scale -Teacher Form (CSBS-T; Crick, 1996; e.g., "How often did this child hit, shove, or push peers"; α t1 ¼ .94, α t2 ¼ .95). The response scale ranged from 1 (never) to 5 (daily).
Aggressive behavior: Child-report At T2, the children were presented the same six CSBSitems as the teachers in a reformulated, age-adapted version (e.g., "How often did you hit, shove, or push other children"; α ¼ .74). The response scale ranged from 1 (never) to 4 (almost daily).
Aggressive behavior in situ At T2, a behavioral measure of aggression was developed that was derived from the dice-stacking task. Immediately after the task, the children were told that they could decide how many dice another child in another school would receive to complete the same 
APPLIED DEVELOPMENTAL SCIENCEtask. Participants were told that they could choose any number between 2 and 12 dice and were reminded that they had been given seven dice. The number of additional dice (>7) assigned to the alleged other child was taken as the measure of aggressive behavior. This operationalization of aggressive behavior is based on the same rationale as the Tangram Help/Hurt Task by Saleem, Anderson, and Barlett (2015) . Because the task gets more difficult the more dice have to be used to build the tower, assigning a greater number of dice to another child than the participant had to handle him/herself can be viewed as reflecting an intention to harm, thus meeting the definition of aggressive behavior (Baron & Richardson, 1994) . Accordingly, we transformed the raw number of dice into a scale using 7 dice as the reference point. All assignments of equal or less than 7 received a score of zero since assigning as many or fewer dice to the other child than they had received themselves represents a nonaggressive response. The resulting aggression scale ranged from 0 (7 dice or fewer) to 5 (maximum number of 12 dice).
Peer problems: Teacher-report At T1 and T2, teachers rated each child on the degree of experienced peer problems, using three items (α t1 ¼ .85, α t2 ¼ .87). Two were taken from the Peer Problems subscale of the Strength and Difficulties Questionnaire (SDQ; Goodman, 1997 ; "is picked on or bullied by other children" and "is generally liked by other children," reverse coding). The third item was self-constructed for taking into account the school context ("is often excluded when classmates play together at break time"). The response scale ranged from 1 (not true) to 3 (certainly true).
Peer problems: Child-report At both time points, children were asked to report on their problems with peers in their class. At T1, peer problems were assessed using eight items (α ¼ .80 The other children often laugh at me"), and three items were taken from the Peer Acceptance subscale of the German version of the Harter-Scales (Asendorpf & van Aken, 1993 ; e.g., "I am liked by other children", reverse coding). The response options at T1 were 1 (no) and 2 (yes). At T2, peer problems were assessed with seven items of the FEESS (including the same as at T1; α ¼ .87).
The response options at T2 were 1 (no), 2 (rather no), 3 (rather yes), and 4 (yes). (Goodman, 1997) . The response scale ranged from 1 (not true) to 3 (certainly true).
Data analysis plan
We used Mplus (Version 7.3, Muthén & Muthén, 1998 for our analyses. Due to the categorical nature of most indicators, the WLSMV estimator was used in all latent analyses (Li, 2015) . Potential age and gender differences in latent analyses were examined by applying Wald tests. Age groups were defined by splitting the sample in a younger and an older sub-sample by median (Md ¼ 8.02 at T1). Only 7.5% of the T1 sample did not participate at T2, and few differences were found between the participants who remained in the sample and those who dropped out. . In terms of missing responses, a total of 13% of data were missing, ranging from 0% to 34.2% across the examined variables. The highest missing rate of 34.2% was for teacher reports at T2 since not all teachers returned the questionnaires.
To deal with the missing data and to reduce biases due to selective dropout, multiple imputation was used (Asendorpf, van de Schoot, Denissen, & Hutteman, 2014; Rubin, 1987) . This was done under the missing at random (MAR) assumption. We created 60 multiply imputed datasets in 120 iterations using R 3.2.1 (R Core Team, 2015) , the default settings of the mice 2.25 package (van Buuren & Groothuis-Oudshoorn, 2011), and fully conditional specification (van Buuren, Brand, Groothuis-Oudshoorn, & Rubin, 2006) . For the sake of consistency, we also imputed missing data at T1, resulting in slight deviations from analyses reported in previous studies using the T1 data (Kirsch et al., 2015; Rohlf, Busching, & Krahé, in press; . In addition to the variables used in the present study, we also included auxiliary variables (the remaining SDQ subscales) in the imputation model to improve parameter estimation (Yoo, 2009 ). All analyses reported in the Results section were based on the imputed data set.
Results
Manipulation check
The tower-building task was designed to induce angry feelings in the children in order to observe actual use of anger regulation strategies. At both time points, anger ratings were above the midpoint of the response scale, and the tasks elicited significantly more anger than sadness As a manipulation check for the in-situ measure of aggressive behavior used at T2 (number of dice), a sub-sample of n ¼ 76 randomly selected children were asked whether they thought the task was more difficult when more dice had to be used. The vast majority of these children (86%) answered in the affirmative. This result supports the assumption that participants were aware of the harmful nature of assigning more dice to the alleged other child, suggesting that assigning a higher number of dice than they had received themselves can be interpreted as a measure of aggressive behavior, defined by the intention to harm (Krahé, 2013) .
Descriptive statistics, gender and age differences, factor analysis, and correlations
Descriptive statistics of the use of anger regulation strategies at T1 and T2 as well as tests for gender differences are presented in Table 2 . Visual focus and venting the anger were the most frequently used strategies, resignation had the lowest frequency. Few gender differences emerged in the use of anger regulation strategies: Boys used more visual focus than did girls at T1 (t Table 3 presents stability information, factor loadings, bivariate correlations of the anger regulation strategies at T1 and T2, and their correlations with age. Stabilities over the course of the 3 years between T1 and T2 were low to moderate, rs ranging from .12 to .29. Solution orientation showed the lowest stability due to the redefinition of that indicator, as explained above. Pearson's correlation coefficients among the strategies were low to moderate at both time points. Age at T1 was negatively correlated with visual and verbal focus, and positively with solution orientation at both time points, suggesting that maladaptive anger regulation decreases with age. 
Measurement invariance
To demonstrate the equivalence of the two tasks measuring anger regulation at T1 and T2, longitudinal measurement invariance was tested (Millsap & Cham, 2012) . Table 4 presents a summary of the corresponding analysis. A change of <À .010 in CFI, and <.015 in RMSEA was interpreted as supporting the invariance assumption (Chen, 2007) . For establishing configural and higher levels of invariance, the residual covariance of the strategy visual focus at T1 and T2 was freed to improve model fit. Full invariance across all indicators could only be established at the configural level, but not for the higher levels. Steenkamp and Baumgartner (1998) recommend testing partial measurement invariance when full invariance cannot be applied. Thus, for further invariance tests, the strategy solution orientation was freed between the two time points, since this strategy had changed in definition over time. In the end, the highest level of invariance for our proposed behavioral observation method was partial metric invariance, as indicated by changes in fit indices below the critical threshold (ΔCFI ¼À .004; ΔRMSEA ¼ À .001). That is, the factor loadings of all indicators-except for the strategy solution orientation -could be constrained to be equal across a time interval of 3 years. Additionally constraining the intercepts of the indicators, a condition for scalar invariance, worsened the model fit, therefore partial scalar invariance could not be assumed.
In addition to measurement invariance over time, we tested measurement invariance across gender groups to examine the equivalence of the method for boys and girls (Widaman & Reise, 1997 ; see Table 5 ). At both T1 and T2 full scalar invariance could be established
That is, the factor loadings and the intercepts of all indicators could be constrained to be equal across boys and girls. Regarding the role of age, we tested the measurement invariance across the younger and older sub-sample of our study (see Table 5 ). At T1, partial metric invariance could be established (the indicator verbal focus was freed; ΔCFI ¼.000, ΔRMSEA ¼ À .014). At T2, full scalar invariance could be established (ΔCFI ¼ À .009, ΔRMSEA ¼ .012).
Stability
To assess construct stability, a latent-state model was computed to test the correlation between the two latent Note. All χ² -statistics are significant at p < .001. factors of maladaptive anger regulation at T1 and T2. This model was run under the assumption of partial metric longitudinal invariance as explained above (for model fit information, see Table 4 ). The latent correlation was r ¼ .52 (p < .001, 95% CI [.37, .67] ). This result indicates moderate stability of the latent factor of maladaptive anger regulation over the course of 3 years. The stability did not differ between girls and boys (W ¼ 0.03, p ¼ .873), but between the age groups (W ¼ 7.70, p ¼ .006). Younger children showed higher construct stability than did older children (r younger ¼ .59 vs. r older ¼ .40; all ps < .001).
Criterion validity
Concurrent criterion validity of T1 and T2 maladaptive anger regulation was assessed by cross-sectional correlations with the criterion measures at both time points. Predictive criterion validity for behavioral observation at T1 was assessed by correlating it with the T2 criterion measures. All correlations are partial correlations, controlled for age and gender. All criterion constructs (with the exception of the in-situ measure of aggressive behavior, which was a single-item measure) were modelled as latent variables. The resulting structural equation models testing concurrent and predictive validity showed good to adequate model fit, with .912 < CFI < .997 and .035 < RMSEA < .073 (van de Schoot, Lugtig, & Hox, 2012) . Table 6 presents the results for concurrent and predictive validity. As expected, maladaptive anger regulation showed positive correlations with aggressive behavior, peer problems, and conduct problems, both cross-sectionally at both time points and prospectively from T1 to T2. The only exception was the nonsignificant prospective association of T1 anger regulation with T2 teacher-rated aggressive behavior, which needs to be interpreted in view of the fact that children were rated by different teachers at 
Discussion
The aim of this study was to further develop the behavioral observation assessment of anger regulation proposed by Rohlf and Krahé (2015) for the use in longitudinal research on the development of anger regulation in childhood and its role as a risk factor for aggressive behavior, peer problems, and conduct problems. To elicit anger, children in the age group of 6 to 10 years were given a practically unsolvable dexterity task at T1 (building a tower using wooden blocks). About 3 years later at T2, the same children were asked to work on a slightly different, but ageappropriate variation of the task that was supposed to be conceptually equivalent (building a tower by stacking dice). Both tower-building tasks were successful in eliciting angry feelings, which made them suitable for the observational study of anger regulation in situ. The same coding scheme was used at both data waves to categorize specific anger regulation strategies. The reliability of our new task was good, as indicated by high interrater agreement. Only few gender differences in the use of regulation strategies were found, and these were in line with previous studies (e.g., boys vented their anger more frequently than did girls at T2; for a review, see Kerr & Schneider, 2008) . Tests of measurement invariance revealed partial metric invariance as the highest level of longitudinal invariance. Metric invariance indicates that the underlying latent factor has the same unit of measurement at both time points, which is a prerequisite for the comparison of regression slopes in longitudinal research (Chen, 2007) . Furthermore, tests of measurement invariance across gender and age groups indicated that the factorial structure of both observation measures were similar for girls and boys, and younger and older children, respectively.
Regarding stability, the latent construct of anger regulation showed a significant and substantial correlation between the two time points. This result indicates moderate construct stability over time, and provides further evidence of the equivalence of the two measures. Moreover, the substantial stability is consistent with the conceptualization of emotion regulation as a stable individual difference variable (Cole et al., 1994) .
To establish the validity of our behavioral observation measure, we assessed problematic interpersonal outcomes associated with maladaptive emotion regulation in general (criterion validity). Specifically, we examined the correlations of maladaptive anger regulation crosssectionally (concurrent validity) as well as longitudinally (predictive validity) with aggressive behavior, peer problems, and conduct problems. These validation constructs were assessed by a multi-method approach drawing on self-, teacher-, and parent-reports as well as in-situ behavior. For both concurrent and predictive analyses, we were able to demonstrate positive and for the most part significant correlations between maladaptive anger regulation and the validation constructs. In addition, the correlations were similar in girls and boys, as well as in younger and older children in our sample. These findings support the validity of our measure as they are in line with a large body of research also showing that deficits in anger regulation are related to behavioral and peer problems (e.g., Dearing et al., 2002) .
Overall, our study was successful in developing an equivalent of the original behavioral observation assessment of Rohlf and Krahé (2015) that takes developmental changes in the children's cognitive and motor skills as well as interests into account. Such equivalent measurement tools are required in the longitudinal study of anger regulation in childhood, covering substantial lengths of time.
Strengths and limitations
We believe that our study has several strengths. It is based on the behavioral observation of anger regulation in a large sample of children who were assessed twice over a 3-year period. Our two assessments were found to be conceptually equivalent and both measures worked equally well for boys and girls. A range of outcome measures was included to establish criterion validity of the measures at T1 and T2, using data from multiple informants. Moreover, the anger-eliciting task used at T2 had the advantage of yielding a behavioral measure of aggression in situ, the number of dice assigned to another child. This feature facilitates a direct mapping of anger regulation strategies onto aggressive responses within the same situational context.
At the same time, some limitations have to be acknowledged. First, since we used behavioral observation, our conclusions and inferences can be applied only to anger regulation strategies that can be inferred from overt behavior. Like any behavioral observation, our measure cannot capture mental strategies, such as cognitive reappraisal, that are not necessarily reflected in overt behavior. As children get older, cognitive strategies may become more and more important in emotion regulation processes (e.g., McRae et al., 2012) . Therefore, for future studies we suggest a combination of behavioral observation with self-report measures to obtain a clearer picture of children's regulation strategies.
Second, the children were exposed to an arranged anger-eliciting situation that constrained the possible regulation strategies they could show. Specifically, children did not have the opportunity to select or modify the situation, two important regulation approaches (Gross, 1998 (Gross, , 2014 . Another effective and frequently used adaptive strategy in natural situations is distraction from the frustrating stimuli (e.g., Denson, Moulds, & Grisham, 2012) . However, in our tasks, the children had very limited opportunities to withdraw from the task and distract themselves.
Another limitation is that we only assessed criterion validity (concurrent and predictive). However, for the T1 task, construct validity could be demonstrated by relating it to the conceptually related construct of anger reactivity . Given the construct validity of our T1 measure and the conceptualization of emotion regulation as a stable individual difference variable (Cole et al., 1994) , the substantial temporal stability from T1 to T2 may be interpreted as an indication that our T2 task also has construct validity as a measure of anger regulation (Cronbach & Meehl, 1955) . As a final limitation, we only assessed the experience of two emotional states, namely anger and sadness, during the tower-building task. Other affective states such as anxiety or joy should be considered in future studies.
Despite these limitations, the behavioral observation measure offers an age-appropriate, economic, and valid approach for assessing the use of anger regulation strategies in an actual anger-inducing situation in an equivalent way at different points of development in childhood. With carefully trained experimenters, the anger-eliciting tasks are easy to administer and can be completed in a short time. The categories are welldefined and grounded in theory, capture a range of different strategies, and yield reliable codings, as indicated by the high inter-coder reliability. They add a methodological tool to the study of anger regulation that lends itself to the longitudinal analysis of both adaptive and maladaptive forms of anger regulation in middle childhood. At a more general level, they demonstrate an approach for designing conceptually and empirically equivalent measures to study developmental processes over time.
